Resumo

O estudo tem como objetivo investigar a associação entre queixas de inatividade e saúde física em relação ao transtorno do estresse pós-traumático (TEPT)
,
Introduction
Studies have confirmed that physical activity moderates the relationship between school-related stress and health complaints in adolescents 1, 2 . However, according to the biopsychosocial process model of health and complaints in children and adolescents, a multi-level approach to "modifiable conditions" (e.g. intrinsic motivation to be physically active), physical activity, and eating patterns may lead to psychosomatic complaints (headache, backache, and stomachache, among others) 3 . A recent study showed a protective effect of moderate-to-vigorous physical activity in both sexes among adolescents for four health indicators (self-rated health, health complaints, satisfaction with life, and health-related quality of life) 4 . In the latter study, associations between physical activity and health complaints were adjusted for health behaviors (smoking, alcohol intake), body mass index (BMI), dietary patterns (consumption of fruit and vegetables), screen time (TV and/or computer), parents' socioeconomic status (SES), and satisfaction with family and friends, while the study did not allow predicting associations with poor mental health. A large Health Behavior in School-Aged Children (HBSC) survey in 20 European countries showed that socio-demographic factors were significant mediators of the associations between leisure-time physical activity and psychological complaints 5 , and again no potential mediation of poor mental health was investigated. Many traumatized children experience brief symptoms of depression, anxiety, or developmental regression but return to baseline quickly, whereas others suffer longstanding posttraumatic stress disorder (PTSD) as a consequence of childhood trauma. Adolescents with PTSD present prominent symptoms of nightmares, flashbacks, hyperarousal, avoidance of trauma reminders, and emotional numbing. Irritability, outbursts, and poor concentration are also common in PTSD 6 . Factors that emerge from the literature as significantly related to PTSD in adolescence include repeated trauma and health problems 7, 8, 9 . Another study found that PTSD significantly predicted somatic complaints over time 10 . Meanwhile, studies among adults show dose-response relationships between physical activity and overall mental health 11 . Therefore, in our study, we included posttraumatic stress (PTS) symptoms as an indicator of poor mental health, hypothesizing that PTS symptoms might mediate the associations between physical inactivity and health complaints among adolescent girls. The lack of findings on associations between physical inactivity and health complaints in relation to posttraumatic stress symptoms motivated the current study. Adolescent girls were chosen as the study population, since there are many studies conducted among boys but few among girls. Physical inactivity is also more prevalent in girls than in boys.
We aimed to test the hypothesis that physical inactivity is associated with health complaints in adolescent girls. We also investigated whether PTS symptoms mediate the associations between physical inactivity and health complaints, considering the possible effects of smoking, alcohol intake, and dietary patterns, since evidence suggests that these factors are related both to health problems 12, 13 and to physical activity 14, 15 . Research has shown that adolescents with low sense of coherence (SOC) are more prone to depression, anxiety, and psychosomatic problems, while strong SOC was associated with more frequent physical exercise 16 . Our next step was thus to show the effect of SOC in the associations between physical inactivity and health complaints in adolescent girls. The current study was mainly motivated by the lack of findings on this topic in the literature. The purpose was to emphasize practical implications in attempts to reduce health complaints among adolescent girls.
Methods
Participants
This cross-sectional study was conducted in a sample of 14-15-year-old eighth-grade girls selected from ten secondary schools in Kaunas, Lithuania, October to December 2012. The schools were randomly selected from 15 city districts in order to represent families' different socioeconomic strata. In a total of 60 classes, 1,015 girls were selected, and 862 who completed the entire questionnaire were included for analysis (response rate 84.9%).
Procedures
Before beginning the study, ethical approval was obtained from the Regional Ethics Committee of the Lithuanian University of Health Sciences. Permission to conduct the study was also granted by school principals and the director of the Kaunas Educational Center. Data were collected from October to December 2012 using a questionnaire. The school nurse announced the study and explained the questionnaire and other relevant information to all pupils in grade eight during the class approximately one week before the health dialogue took place. All pupils and parents received written information about the purpose of the study, and girls who brought written permission from their parents participated. These pupils completed the questionnaires during the health dialogue.
Measures
• Posttraumatic stress symptoms
The Impact of Event Scale-Revised (IES-R) 17 was used to assess PTS symptoms, tracking lifetime traumatic experiences. The IES-R has 22 items which assess hyperarousal symptoms such as anger and irritability, heightened startle response, difficulty in concentrating and hypervigilance, while the intrusion subscale assesses dissociative-like re-experience and true flashbacks. Eight items are used to assess avoidance according to Diagnostic and Statistical Manual of Mental Disorders, 4 th edition (DSM-IV). Respondents were asked to rate each item according to the past seven days on a Likert scale with four possible answers. The scale was translated into Lithuanian and cultural adaptation was performed. Internal consistency of the total IES-R scale was high in the present study (Cronbach's alpha 0.95).
• Physical activity
Physical activity was assessed with a modified Godin leisure-time exercise questionnaire 18 . The scale contains three questions that assess the frequency of mild, moderate, and strenuous exercise for at least 15 minutes during a typical week. A total score is calculated in arbitrary units by weighting each frequency by an estimated intensity, guided by metabolic equivalents using the equation (9 X strenuous) + (5 X moderate) + (3 X light). Total physical activity score was 67.1±32.8. Study participants were assigned to three groups based on total physical activity score: girls with the highest tertile of total physical activity score were categorized as active (42.1-67.1), and those with the second highest tertile as moderately active (23.1-42.0). The others, in the lowest tertile of total physical activity, were categorized as insufficiently active (≤ 23.0).
• Sense of coherence Sense of coherence was measured by a 13-item version (with five possible answers in a positive direction) of the Antonovsky's SOC scale 19 . SOC is defined as the extent to which one has a pervasive, enduring (though dynamic) feeling of confidence that one's environment is predictable, and that things will work out as well as reasonably expected. All items were added and the total score was included for analysis as a continuous variable. The sum total ranged from 13 to 65, with higher score corresponding to stronger sense of coherence. The scale's internal consistency was high (Cronbach's alpha 0.856). Lithuanian cultural adaptation of the scale was performed previously in a HBSC study 20 and showed good psychometric properties.
• Health complaints Nine health complaints including headache, stomachache, sleep disturbance, and others were also selected from the HBSC study to estimate their frequency during the previous six months and were estimated on a 5-point Likert scale. Answers "more than once a week" and "daily" were considered positive. A summary variable was calculated with all nine health complaints and dichotomized as the group with at least one health complaint versus the group with no health complaints, and used in logistic regression models.
• Statistical analysis SPSS for Windows version 20.0 (IBM Corp., Armonk, USA) was used in the statistical analysis. Descriptive statistics were compared using the chi-square test. Variables that were significantly associated with health complaints in the crude analyses were included in four logistic regression models. First, the associations between physical inactivity as independent variable and summed up and dichotomized health complaints as dependent variable and PTS symptoms (Model I), plus smoking and daily alcohol intake (Model II) were included in the analysis. Next, dietary pattern (no daily consumption of fresh vegetables) (Model III) and finally the adjustment for SOC as continuous variable (Model IV) was performed. The results are presented as odds ratios (OR) with 95% confidence intervals (95%CI). Table 1 shows the prevalence of all target factors and the associations between levels of physical activity and health complaints (more than once a week) and other variables.
Results
Prevalence of PTS symptoms was 17.9%. 12.2% of the girls were physically inactive. Prevalence of health complaints was high: one-fourth to one-fifth complained of headache, irritability and bad temper, nervousness, anxiety, sadness, or sleep disturbances. All the health complaints as well as PTS symptoms, smoking, daily alcohol intake, and no daily consumption of fresh vege- tables were significantly and inversely associated with level of physical activity. Table 2 shows the associations between physical inactivity and at least one health complaint (more than once a week) expressed as OR with 95%CI. For physical inactivity with health complaints as the dependent variable, the crude odds ratio was 1.67 (95%CI: 1.09-2.56). After adjusting for PTS symptoms the OR decreased to 1.57 (95%CI: 0.95-2.45). After further adjustment for smoking, daily alcohol intake, and daily consumption of fresh vegetables, the OR decreased to 1.34, and finally, adjustment for SOC as a continuous variable decreased the OR to 1.25 (95%CI: 0.76-2.04). The effect of PTS symptoms and SOC remained stable after all adjustments.
Discussion
This study aimed to investigate the associations between physical inactivity and health complaints in relation to post-traumatic stress symptoms, behavioral factors, and eating patterns as well as sense of coherence among eighth-grade girls enrolled in secondary schools in Kaunas.
Although adolescence is traditionally viewed as a period of good physical health, teenagers frequently report psychosomatic symptoms. To our knowledge this is the first study to investigate the associations between physical inactivity and health complaints in relation to PTS symptoms in adolescent girls. We found that weekly health complaints were fairly prevalent among these girls and that the most frequent complaint was "morning fatigue". Our results corroborate the findings from other studies 8, 21 , indicating that headache, stomachache, and illness were experienced by nearly one-third of the girls, and that girls' complaints of pain and perceived health problems increased with age 22 . In our study, 12.2% of the girls were physically inactive, similar to the prevalence found in an HBSC survey of 20 European countries 5 , although the findings from an Asian country provide much lower levels among seventh-grade girls (3.5%) 13 , probably due to cultural differences in leisuretime activity.
In recent years much attention has been paid to research on the associations between lifetime PTS symptoms and various subsequent effects (adverse health behaviors, mental health problems). Longitudinal research has identified adolescence as a developmental period in which individuals are particularly susceptible to experiencing trauma and, in turn, developing PTSD 7 . Many studies confirm that PTS symptoms are quite prevalent among youth and are associated with health problems 9, 10, 23 . Our study supported this idea, as the associations between all the investigated health complaints and PTS symptoms were significant (p < 0.001). Studies of neurological and cognitive factors related to adolescent development indicate that capacities involved to higher-level brain functioning develop during adolescence 7 . The long-term side effects of Table 2 Crude and adjusted associations between physical inactivity and health complaints in a sample of Lithuanian adolescent schoolgirls, 2012. the neurological changes associated with PTSD during adolescence are still largely unknown but have been linked to disorders such as attentiondeficit hyperactivity disorder and behavioral disorders 24 . Data from a large cross-sectional study of teenage females also found that PTSD diagnosis in adolescence was associated with poorer health outcomes, particularly more chronic conditions and reproductive health problems 9 . In our study, physical inactivity was significantly associated with health complaints, corroborating other studies, indicating a positive effect of physical activity on general health status 4, 5, 11, 25, 26 . The majority of studies investigated the role of physical activity in the relationship between school-related stress and adolescent health complaints 27, 28 . Scientists have come to a consensus with ample evidence supporting the view that physical activity is linked to improved physical fitness, psychological health and wellbeing, and positive health-related behaviors 22 . Our study focused on a quite new potential variable, partially explaining the associations between insufficient physical activity and health complaints, namely PTS symptoms, which were positively associated with level of physical activity ( Table 1 ). The new finding in our study was that PTS symptoms mediated the associations between physical inactivity and health complaints. Studies of predictors of physical inactivity in youth have usually measured social and behavioral variables 4, 29, 30 . Our study investigated the effect of PTS symptoms, smoking, alcohol intake, and diet in the associations between physical inactivity and health complaints, and the effect of PTS symptoms remained stable after all adjustments. The inverse association between alcohol intake and physical activity was shown in this study and in some previous studies 31 , although other authors have found a positive relationship between physical activity and alcohol use 16 . Among girls, socialization is probably not associated with drinking and sports to the same degree as for boys. Our study found that daily alcohol intake was associated with leisuretime physical inactivity among girls. When we included smoking, daily alcohol intake, and daily consumption of fresh vegetables in the analyses, the associations between physical inactivity and health complaints weakened, and after inclusion of sense of coherence in the logistic regression model, the adjusted OR dropped to 0.25 (Table 2) . Although SOC in adolescence is still prone to change, it showed an independent significant effect, indicating the construct's importance in maintaining good health status. Other authors have also concluded that although SOC may not be fully developed in adolescents, it appears to be a meaningful concept for investigation in this age group 32 .
Recent school-based programs to promote physical activity and fitness among adolescents have concluded that physical activity improves self-rated health 33 and shows positive effects on behavior and physical health status, but the magnitude of the effect is generally small 34 . The reason for insufficient effect of intervention programs may be that physical inactivity can be associated with mental health problems among adolescents, so multifactorial health promotion strategies should be implemented in the future.
Adolescents' mental health problems have been studied in recent years 8, 21 , and cognitivebehavioral skills-building interventions with 20 minutes of physical activity integrated into a health course has been suggested to improve physical activity and mental health outcomes (depression, anxiety) 35 . Adolescence is a developmental period in which exposure to trauma reaches its peak and as such it is a critical time for interventions aimed at preventing PTSD and mitigating sequelae. We thus suggest including PTS screening in studies on mental health among adolescents. We recommend using cognitive-behavioral therapy to reduce PTS symptoms among adolescents, since such symptoms can lead to poor general health in the future. Studies have confirmed that health problems associated with PTSD in adolescence may continue in adulthood.
The current study has several limitations resulting from self-reported data and the crosssectional design. Although it has been suggested that self-reports can be used reliably to evaluate problems in adolescence, the impact of factors such as inconsistent answers, recall bias, social desirability, and faking cannot be ruled out entirely. The study design did not include the assessments of care-seeking related to health complaints, the use of clinical diagnostic information based on medical examination, or additional sources of information (e.g. parents/guardians). The cross-sectional study did not allow conclusions on a causal relationship between factors.
In conclusion, this study demonstrated associations between insufficient physical activity and health complaints in a sample of adolescent girls. The associations were mediated by PTS symptoms, indicating the need to address mental health problems in adolescents. 
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